Applicability of Markov Chain Monte Carlo (MCMC) method in Rayleigh wave phase velocity inversion in shallow soil is examined.
In this study, an applicability of Markov Chain Monte Carlo (MCMC in the following) method is examined in surface-wave phase velocity inversion for an estimation of shallow S-wave profiling with uncertainty of model parameters. The MCMC inversion samples models based on misfit values with the Metropolis-Hasting procedure.
Therefore this method requires only calculation of forward modeling for the estimation of the misfit as similar to the other heuristic methods. The MCMC inversion finds an optimal model from averaging S-wave velocity and thickness for the sampled models. We can also estimate resolutions for the model parameters using their standard deviations for the distribution of the sampled models. Numerical examinations of the method were conducted using synthetic We furthermore applied the method to actual phase velocity data obtained in microtremor explorations in a damaged area during the 2007 Noto-Hanto earthquake, Japan, by Yamanaka et al. (2007) . The inverted S-wave velocity profile is almost the same as that from previous inversions. We found the large uncertainty for the depth to the engineering bedrock, because of large observational errors of the phase velocities at long-period. However it is indicated that the amplification at high frequency is not accurately estimated from the explorations considering the uncertainty of the model as similar to the results in the numerical tests. The numerical experiments and the actual application clearly demonstrate a high applicability in the phase velocity inversion with additional advantage for estimation of accuracy of model parameters in shallow S-wave velocity profiling for estimation of amplification of S-waves together with their uncertainty. 
